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2012.08.0Abstract Burn deaths are an important public health problem in a developing country like Egypt.
The purpose of this study was to record and evaluate the causes and the magnitude of the fatal burn
injuries retrospectively. An analysis of autopsy records revealed 106 (2.66%) cases of burn injuries
among the total autopsies done over 5 years period (2006–2010) in the mortuary of Forensic Med-
icine Institute, Cairo. The majority of deaths (66.1%) occurred between 11 and 50 years of age
group with a preponderance of males (67%). The ﬂame burns were seen in 96.2% of the victims.
The majority of burn incidents were accidental (55.7%) in nature followed by suicidal (22.6%)
and homicidal (21.7%) deaths. The percentages of burns (TBSA) over 50% were observed in most
of the cases (83%). Clear signs of vitality were found in 67% of the victims. The majority of deaths
occurred within a week (82%) and most of the victims died from neurogenic shock (54.7%) fol-
lowed by Septicemia & pneumonia (23.5%). The results of this study provide the necessary infor-
mation to develop proper burn prevention programs, thereby reducing the frequency of burns and
burn-related deaths.
ª 2012 Forensic Medicine Authority. Production and hosting by Elsevier B.V. All rights reserved.1. Introduction
Injuries are an increasingly recognized public health problem,
substantially affecting nearly every population and every geo-
graphical zone in the world. Burns have always been considered188746; fax: +20 03 8155743.
.M. Aﬁfy).
nsic Medicine Authority.
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02as one of the most destructive injuries, causing not only deaths
but also major economic and psychological impacts and long-
term somatic sequelae as well1,2 burn injury is a common type
of traumatic injury, causing considerable morbidity and mor-
tality. Moreover, burns are also among the most expensive
traumatic injuries, because of long hospitalization and rehabil-
itation, and costly wound and scar treatment.3,4
Burns are injuries produced by application of dry heat such
as ﬂame, radiant heat or some heated solid substance like me-
tal or glass to the body. Local injury to the body by heat may
result from dry heat, application of hot bodies, licking by
ﬂames resulting in simple burns, moist heat leading to scalds,
and corrosive poisons resulting in corrosive burns. Electricby Elsevier B.V. All rights reserved.
118 M.M. Aﬁfy et al.spark, discharges, ﬂashes and lightening leads to electric
burns.5
Burns are an important cause of injury to young children,
being the third most frequent cause of injury resulting in death
behind motor vehicle accidents and drowning. Burn injuries
account for the greatest length of stay of all hospital admis-
sions for injuries.6 According to the World Health Organiza-
tion, 238,000 individuals died of ﬁre-related burns in 2000,
and 95% of these deaths occurred in low and middle-income
countries.7,8 The approach to burn prevention, to be effective
in a particular area, should be based on a sound knowledge
of etiological patterns of burn injuries and must take into ac-
count the geographical variations and socioeconomic differ-
ences in burn epidemiology.9,10
As in other low income countries, burns in Egypt are con-
sidered as major health problems that are associated with high
mortality and morbidity. Cairo, the capital of Egypt, is one of
the most crowded cities in the world. The population of Great-
er Cairo, according to the most recently published statistics is
18.5 million inhabitants.11
A number of studies on various aspects of burns have been
reported from various parts of Egypt, but there is lack of infor-
mation especially on fatal victims from the great Cairo. The
Present study is based on a 5 years retrospective study
(2006–2010) of fatal burn cases at autopsy from Zeinhom
Morgue of Forensic Medicine Institute, Cairo. The aim of this
study was to record and evaluate the causes and the magnitude
of the fatal burn injuries retrospectively.
2. Subjects and methods
A retrospective study was done on burn deaths from Cairo
Governorates which were autopsied according to attorney re-
quest at Zeinhom Morgue of Forensic Medicine Institute. Of
the 3981 autopsies performed on all types of unnatural deaths
between 1st January 2006 and 31st December 2010, 107
(2.69%) were the cases of burns. These 107 fatal burn cases
form the material of this study. A medico-legal autopsy is
mandatory in Egypt for all unnatural deaths including those
due to burns irrespective of the burns being accidental, suicidal
or homicidal. An in-depth examination of the epidemiological
features and medicolegal aspects of these 107 burn deaths was
performed in an effort to more clearly understand the dynam-
ics surrounding these deaths. Retrospective data were collected
from the autopsy reports of the Institute, case sheets from the
hospital, the general prosecutor’s investigations report and the
inquest reports from police. All the records revealed various
information pertaining to their age, sex, Accident location,
Type of burn, Manner of death, TBSA (estimated according
to Lund–Browder chart), Duration of survive, Signs of vitality,
COHB% and Cause of death. Data were presented as numbers
and percentages by using SPSS version 10. Pearson correlation
coefﬁcient was done and P value is considered signiﬁcant at
<0.05.
3. Results
Among 3981 cases of total autopsy done, only 106 (2.66%) were
the victims of burns showing no deﬁnite ascending or descend-
ing time trend. Similarly there was no deﬁnite mortality trend as
well seeing the total burn admission and burn death.3.1. Demographics
The age and sex distribution is given in Table 1. In burn
deaths, 67% of the victims were male and 33% were female
with Male: Female ratio equal to 2:1. The age of victims ranges
from 1 to 75 years. 66.1% of the burn victims were between the
ages of 11–50 years with peak incidence at 31–40 years
(21.7%). minimal number of cases were observed in the ex-
treme age groups outside 5–70 years.
3.2. Seasonal & diurnal variation
Table 2 shows the seasonal variations in burn deaths. The
highest proportion occurred in winter (41.5%), followed by
summer (24.5%), then autumn and spring (17% for each).
Regarding variations in burn injury with time of day, the inci-
dence is high in night (53.8%) more than day (46.2%).
3.3. Accident location
Table 3 shows the commonest location for burn deaths was
home locations (82.1%), followed by work locations (10.4%)
and a small percentage in outdoor locations (7.5%).
3.4. Manner of burning
Distribution of the manner of burning is shown in Table 4.
Accidental burning was observed in 55.7% followed by sui-
cidal (22.6%) and homicidal burning (21.7%). Suicide cases
are common in female (15.1%) while accidental is common
in male (7.5%).
3.5. Causes & types of burns
Table 5 shows the overwhelming majority of the victims
(96.2%) sustained ﬂame burns. Analysis of mode of ﬂame burn
injuries revealed that (68.9%) burns were due to ﬁre, pouring of
benzene over body (17%), pouring of kerosene over body &
Kerosene burner (10.4%). Three victims (3.8%) died from elec-
trocution. There were no scalds or chemical burns in this series.
3.6. Burn percentage (TBSA)
Fig. 1 shows 83% of the 106 victims sustained more than 50%
of total body surface area (TBSA) burns. Table 7 illustrates the
relation between percentage of TBSB and Duration of survive.
There was a positive correlation between the mean percentage
of TBSB in both children and Duration of survive.
3.7. Duration of survive
The majority of deaths (82%) due to burns occurred within a
week of the incident. During this period the maximum number
of deaths occurred within 6 h (65.1%) 3.8% of deaths occurred
in more than 2 weeks post-injury period as shown in Fig. 2.
3.8. Signs of vitality & COHB%
Data shown in Table 6 & Fig. 4 declared that the large major-
ity (65%) of the 106 victims who died from burn, signs of vital-
ity (soot in airways and/or digestive tract) were found at
Table 1 Demographics distribution of burn deaths.
Age groups (years) Sex (Percent%)
Male: Female
Male no (%) Female no (%) Total no (%)
1st Decade 9 (8.5) 8 (7.5) 17 (16) 52.9:47.1
2nd Decade 9 (8.5) 2 (1.9) 11 (10.4) 81.8:18.2
3rd Decade 15 (14.2) 7 (6.6) 22 (20.8) 68.2:31.8
4th Decade 14 (13.2) 9 (8.5) 23 (21.7) 60.9:39.1
5th Decade 11 (10.4) 3 (2.8) 14 (13.2) 78.6:21.4
6th Decade 1 (0.9) 3 (2.8) 4 (3.8) 25:75
7th Decade 6 (5.7) 3 (2.8) 9 (8.5) 66.7:33.3
>70 Years 6 (5.7) 0 (0) 6 (5.7) 100:0
Total 71 (67) 35 (33) 106 (100) 67:33
Table 2 Seasonal and diurnal variation of burn deaths.
Season Diurnal variation
Day no (%) Night no (%) Total no (%)
Autumn 8 (7.5) 10 (9.4) 18 (17)
Winter 21 (19.8) 23 (21.7) 44 (41.5)
Spring 6 (5.7) 12 (11.3) 18 (17)
Summer 14 (13.2) 12 (11.3) 26 (24.5)
Total 49 (46.2) 57 (53.8) 106 (100)
Table 3 Accident location in relation to age in burn deaths.
Location 0–14 Years P15 Years Total
Home 16 (15.1) 71 (67) 87 (82.1)
Workplace 1 (0.9) 10 (9.4) 11 (10.4)
Outdoor 0 (0) 8 (7.5) 8 (7.5)
Total 17 (16) 89 (84) 106 (100)
Table 4 Manner of burn deaths in relation to sex.
Manner Sex
Male no (%) Female no (%) Total no (%)
Accidental 45 (42.5) 14(13.2) 59 (55.7)
Suicidal 8 (7.5) 16(15.1) 24 (22.6)
Homicidal 10 (9.4) 13(12.3) 23 (21.7)
Total 63 (59.5) 43(40.5) 106 (100)
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mined in 70 case (66%), COHb levels exceeding 10% in 59 case
(56%) and exceeding 50% in 16 case (15%).Table 5 Distribution of types of burns and causative agents of bur
Types of burns & causative agents of burning Manner of burn dea
Accidental no (%)
Dry burn
Fire 55 (51.9)
Sprinkling/pouring of kerosene 0 (0)
Sprinkling/pouring of benzene 0 (0)
Scalds –
Electrical burn (Electrocution) 4 (3.8)
Chemical burn –
Total 59 (55.7)3.9. Cause of death
As depicted in Fig. 3, the major cause of death was neurogenic
shock in 54.7% cases, followed by Septicemia& pneumonia –
(23.5%), asphyxia and inhalation injury – (12.3%), Hypovo-
laemic shock and Toxemia – (5.7%) and multi-organ failure
– (3.8%).
4. Discussion
Burn is a problem prevalent worldwide,12 especially in devel-
oping countries.13 Based on the available information regard-
ing the incidence of burns and burn deaths, this should be
considered as a signiﬁcant problem in Egypt. Though there
is no time trend in Cairo Governorates, yet it constitutes
2.66% of the total deaths coming for autopsy at mortuary.
In the present study, about 66.1% of the victims were in the
age group of 11–50 years, which are similar to the observation
of Singh et al.14 from Chandigarh who reported two thirds of
fatal burn cases in the young age group (21–40 years). In other
countries such as Iran15 93% of burn victims were below
60 years with peak incidence between 16 and 25 years whereas
children were the commonest victims from Angola,16 Scot-
land17 and Jordan.18 But in Spain19 contrary to these 61.5%
of patients were over 40 years of age.
The higher incidence of burn deaths among males was ob-
served throughout the study period, but women in childbearing
age were reported to be at a higher risk, while in some other
countries (Argentina, Thailand, Uruguay and Saudi Arabia)
about 70% of burn victims are male.20,21 In Spain burn cases
were observed to be more common among males in all age
groups except in the elderly.19 Burn is the only unnatural cause
in which female not only outnumbered the males, but the sex
ratio being almost three times higher in female in India.22ning in relation to manner of death.
ths
Suicidal no (%) Homicidal no (%) Total no (%)
6 (5.7) 12 (11.3) 73 (68.9)
8 (7.5) 3 (2.8) 11 (10.4)
10 (9.4) 8 (7.5) 18 (17)
– – –
0 (0) 0 (0) 4 (3.8)
– – –
24 (22.6) 23 (21.7) 106 (100)
Figure 1 The median burn percent (TBSA).
Table 6 Frequency of the demonstration of signs of vitality in
burn deaths.
Soot in airways and/or digestive tract COHb (>10%) No (%)
++ ++ 54 (50.9)
++  0 (0)
 ++ 5 (4.7)
  11 (10.4)
++ NT 10(9.5)
– NT 26 (24.5)
Total 106 100
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occurred mostly in winter followed by summer. This might
be due to the fact that, in winter, there is more need for hot
water for bathing. The traditional kerosene stove; which is
extensively used in the slum areas of Cairo for cooking and
providing the necessary boiling water for bathing; lacks any
safety measures. Thus, it is condemned to be responsible for
much of the ﬂame and scald burns in our country. This fact
has been previously highlighted by the work of reporters from
low income countries.23,24 In contrast to low income countries,Table 7 Percentage of TBSB in relation to Duration of survives.
P6 h No (%) 7–24 h No (%) 2–6 day No (%)
<50 10 (9.4) 1 (0.9) 3 (2.8)
50–70 15 (14.2) 7 (6.6) 6 (5.7)
71–89 26 (24.5) 0 (0) 1 (0.9)
P90 18 (17) 0 (0) 0 (0)
Total 69 (65.1) 8 (7.5) 10 (9.4)
Figure 2 Duration of sreports from developed countries had attributed winter peaks
in hospital admissions to the greater use of heating during
colder and longer nights.25,26 Regarding accident location,
our study showed that the home ranked ﬁrst, followed by
work, then outdoor locations. This comes in accordance with
the ﬁndings of other reporters.27,28
Though the majority of the incidents are accidental in nat-
ure, suicidal and homicidal cases were also observed. As noted
with other studies, accidental burning was the commonest
manner of deaths due to burning followed by suicidal and
homicidal burning.29–32 Flame is the major cause of burns,
which is consistent with the study from Manipal.33 Contrary
to this, scalds were reported to be the major cause of fatality
from Angola, Ivory Coast and Jordon.16,34,35
In the present series, the overwhelming majority (83%) of
the victims had more than 50% of total body surface area
(TBSA) burns indicating the incompatibility with life even at
a tertiary care center. Moreover, in 75% of the suicidal victims
TBSA were more than 80% as compared to the total victims
where it is only in 38%. This again shows the deﬁnite mortality
in suicide even in big hospital. Studies from Angola16 revealed
100%mortality over 40% TBSA. And similarly 80% mortality
rate in burns over 40–50% TBSA has been reported from
India, Albania and Saudi Arabia.33,36,371–2 weeks NO (%) >2 weeks NO (%) Total no (%)
2 (1.9) 2 (1.9) 18 (17)
12 (11.3) 2 (1.9) 42 (39.6)
0 (0) 0 (0) 27 (25.5)
1 (0.9) 0 (0) 19 (17.9)
15 (14.2) 4 (3.8) 106 (100)
urvive of the victim.
Figure 3 Cause of death in burns.
Figure 4 COHb% in death from burns.
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to 24 h, 10% cases within a week signifying that the burns
are rapidly fatal. Similarly Virendra et al.33 also reported death
from burns within a week in 60.8% victims. Vilasco and
Bondurand 34 in their study reported 40% burn deaths be-
tween 3 and 7 days of the incident.
Our study revealed that signs of vitality (soot in airways
and/or digestive tract) were found at autopsy in large majority
(67%) of victims who died from burns. The majority of victims
with elevated COHb levels had aspirated soot also (50.9%),
while ﬁve had elevated COHb levels without signs of soot inha-
lation (4.7%). These ﬁnding run in parallel with Gerling et al.38
Early death (<48 h) was mostly due to burn shock or inha-
lation injury.19,39,40 Multiorgan failure was responsible for
25% of all burn deaths,19,39–41 and sepsis, for 14%.19,39,42
Respiratory complications (pneumonia, ARDS, pulmonary
embolism) are a major cause of death responsible for up to
34% among adults,19,39 and even up to 45% among the el-
derly.41,42 In the present study, the major cause of death was
neurogenic shock in 54.7% cases, followed by Septicemia&
pneumonia – (23.5%), While septicemia was the leading cause
of death as reported by Ragheb et al.,35 Veranda et al.,33 Ra-
hul et al.43 and Stefan.44 Other causes were asphyxia, toxemia,
etc. as also mentioned in the result. According to Mabrouk
et al., the mortality rate of patient admitted in Ain Shams Uni-
versity Burn Unit, Cairo, Egypt was found to be (49.2%).45
5. Conclusion
In conclusion, the present autopsy-based study has highlighted
some important features pertaining to burn deaths in Egypt.
The highest incidence rates of burn deaths were in adolescent
and young age groups. Majority of the burn victims are males,but women in childbearing age were reported to be at a higher
risk. Flame was the major cause of burns. Accident is the com-
monest manner of death. A higher occurrence of fatal burns is
in the night. Furthermore, the accumulation of burn fatalities
in winter suggests that there is a relation between people’s hab-
its and fatal burns. Signs of vitality were found at autopsy in a
large majority of victims who died from burns. Neurogenic
shock was the major cause of burn death, followed by Septice-
mia& pneumonia.
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